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When	People	Think	of	NASA…
Goal: Study Earth from space to advance scientific 
understanding and meet societal needs
NASA	is	a	Leader	in	Earth	Science
The NASA Earth Science Division 
supports basic and applied 
research on the Earth system and 
its processes.  
Primary efforts are to characterize, 
understand, and improve 
predictions of the Earth system.
In the course the research, NASA 
pursues innovative and practical 
uses of Earth science data to 
improve government, business, and 
independent organizations 
decision-making activities for 
societal benefits
• Technology 
• Satellites 
• Research 
• Applications
• Data Systems
• Education 
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NASA Earth Science
https://ntrs.nasa.gov/search.jsp?R=20130000688 2019-08-30T23:32:18+00:00Z
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Earth as a Complex Inter‐Related System
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Understanding the Inter‐related Earth System
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Earth Science 
Missions in 
Operation
International 
Collaboration= NASA	‐ Pioneering	Observations
of	the	Earth
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International	Boundary…From	Space
• Data and Models
• Online Maps
• Visualizations
• Decision Support
• Training
• Partnerships
Supported by: 
USAID & NASA
Mapping Fires in Guatemala Mexico
Training and Capacity Building
Flood Forecasting in Africa
SERVIR	
Regional	Platforms	for	Science	and	Policy	
Strengthen capacity of governments and other key stakeholders 
to integrate Earth observation information and geospatial 
technologies into development decision-making
SERVIR Network 2012
SERVIR 
Coordination Office
NASA/MSFC
RCMRD 
East Africa
CATHALAC
Latin America
ICIMOD
Himalaya
SERVIR‐Mesoamerica	at	CATHALAC
CITY	OF	KNOWLEDGE,	PANAMA
Dedicated  on February 3, 2005
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SERVIR‐Africa	@	RCMRD
NAIROBI,	KENYA
Dedicated  on 
November 21, 2008
SERVIR‐Himalaya	@	ICIMOD
KATHMANDU,	NEPAL
Dedicated on
October 5, 2010
Earth	Observations	&	
Geospatial	Capacity
Fire forecasting uses MODIS Rapid Response System, a 
collaborative effort between NASA Goddard Space Flight Center 
and University of Maryland
SERVIR:	Fire	Forecasting
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SERVIR:	Air	Quality	Modeling
Community Multi-scale Air Quality 
(CMAQ) modeling system has been 
designed to approach air quality as a 
whole by including state-of-the-science 
capabilities for modeling multiple air 
quality issues, including tropospheric 
ozone, fine particles, toxics, acid 
deposition, and visibility degradation. 
SERVIR:	Haiti	Earthquake	
SERVIR:	El	Salvador	Flooding	&	Debris	
Flow
FORMOSAT
EO-1
ASTER
IKONOS
SERVIR:	Harmful	Algal	Blooms
Real time monitoring of Harmful Algal Blooms (HAB) using 
remotely sensed data products
High 
Chlorophyll 
Concentration
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SERVIR:	Lake	Water	Quality
Cyanobacteria	Growth
Model
Flood Potential TRMM 3B42 Precipitation
Mapping	Flood	Potential	in	Africa
• Using a regional version of the hydrologic model with near-real time precipitation 
from the Tropical Rainfall Measuring Mission (TRMM) satellite to derive flood 
potential over a much larger area
• Provides an estimate of expected depth of flood inundation at a 0.25 degree 
resolution 
• Precipitation forecast data can be used with the model to provide longer lead time 
forecasts
Mapping	Floods	in	Africa
LAKE LIAMBEZI AREA
LAKE LIAMBEZI AREA – NASA EO1 BAND 6 SCENES FOR 01, 09 and 14 APRIL 2009
(false colours based on preliminary classification without ground verification)
Rift	Valley	Fever	in	Africa
Rift Valley Fever Risk Mapping 
using MODIS, AVHRR data and 
flooding potential maps
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Flooding	in	Pakistan
MODIS derived flood maps
27 August – 1 Sept 2010
Indus River flooded 325 sq km
MODIS derived flood maps
1-8 September 2010  
600 sq km
Red: Flooding, during
a 10-day 
accumulation
of MODIS imaging.
Light Red: Previously 
flooded, now dry.
Blue: Reference 
Water (permanent 
water bodies).
NASA GSFC 
MODIS near real 
time flood data, as 
published at the 
Dartmouth Flood 
Observatory (DFO), 
http://floodobservatory.col
orado.edu/
Made possible by NASA 
support to 
Fritz Policelli, NASA 
GSFC and
Robert Brakenridge, 
University of Colorado.
Flooding in 
Thailand 
along the 
Chao Phraya 
River
Red: Flooding, during
a 10-day 
accumulation
of MODIS imaging.
Light Red: Previously 
flooded, now dry.
Blue: Reference 
Water (permanent 
water bodies).
NASA GSFC 
MODIS near real 
time flood data, as 
published at the 
Dartmouth Flood 
Observatory (DFO), 
http://floodobservatory.col
orado.edu/
Made possible by NASA 
support to 
Fritz Policelli, NASA 
GSFC and
Robert Brakenridge, 
University of Colorado.
Flooding in 
Thailand 
along the 
Chao Phraya 
River
Red: Flooding, during
a 10-day 
accumulation
of MODIS imaging.
Light Red: Previously 
flooded, now dry.
Blue: Reference 
Water (permanent 
water bodies).
NASA GSFC 
MODIS near real 
time flood data, as 
published at the 
Dartmouth Flood 
Observatory (DFO), 
http://floodobservatory.col
orado.edu/
Made possible by NASA 
support to 
Fritz Policelli, NASA 
GSFC and
Robert Brakenridge, 
University of Colorado.
Flooding in 
Thailand 
along the 
Chao Phraya 
River
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Red: Flooding, during
a 10-day 
accumulation
of MODIS imaging.
Light Red: Previously 
flooded, now dry.
Blue: Reference 
Water (permanent 
water bodies).
NASA GSFC 
MODIS near real 
time flood data, as 
published at the 
Dartmouth Flood 
Observatory (DFO), 
http://floodobservatory.col
orado.edu/
Made possible by NASA 
support to 
Fritz Policelli, NASA 
GSFC and
Robert Brakenridge, 
University of Colorado.
Flooding in 
Thailand 
along the 
Chao Phraya 
River
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SERVIR:	International	Space	
Station	Utilization
Rainforest	Deforestation
Rondônia,	Brazil	(1975	to	2009)	
1975 2009
University of Maryland site 
uses MODIS to identify fires 
and sends out customized 
email alerts
• Customized alerts for subscribers 
area of interest (country, 
protected area, bounding box 
coordinates)
• Choice of daily, weekly, or near‐
real time alerts
• Available in English, French and 
Spanish
• In January 2011 FIRMS had 4731 
subscriptions, of these 3902 were 
English, 795 Spanish and 34 
French.
• http://maps.geog.umd.edu/firms
/
Fire Information for Resource Management 
Systems (FIRMS)
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Earth	Observatory	Web	Site
http://earthobservatory.nasa.gov
The Earth Observatory shares with the public the images, stories, and 
discoveries about climate and the environment that emerge from NASA
research, including satellite missions, field research, and climate models.
Toxic	Sludge	in	Hungary
On	4	October	2010	a	corner	wall	in	a	waste	water	
retaining	pond	broke	releasing	a	torrent	of	toxic	sludge	
Gulf	of	Mexico	Oil	Spill Where	to	get	NASA	Earth	Science	Data
Where to find NASA Earth Science Data and Products
• NASA SERVIR: http://www.servir.net
• NASA Earth Science Data: http://earthdata.nasa.gov
• NASA Near Real Time Data: http://lance.nasa.gov
• NASA Images and Earth News: http://earthobservatory.nasa.gov
• Fires: http://maps.geog.umd.edu/firms/
• Flooding: http://floodobservatory.colorado.edu/
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Summary
International cooperation in global remote sensing can:
1.Provide data, products and applications that provide 
immediate societal benefits
2.Maximize government, academic and commercial 
partnerships and cooperation
3.Build human and technological capacity within countries 
to respond more efficiently to hazardous events and 
reduce the impacts of disasters 
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Thank	You
Questions?
Contact Information
Michael Goodman
NASA Earth Science Office 
Mail Code ZP11
Marshall Space Flight Center
Huntsville, Alabama  35758
michael.goodman@nasa.gov
256.961.7890
